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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vane 
rotary type gas compressor implementing high 
pressure difference required for a C02 refrigeration 
cycle. 

SOLUTION: A low pressure intake compressing 
-2 portion 23 takes therein low pressure C02 gas from 

low pressure intake ports 19, 19-2, compresses the 
2& C02 gas to be intermediate pressure, and discharges 
the compressed C02 gas to an intermediate pressure 
discharge port 21 . A high pressure compression 
'^intake compressing portion 24 takes therein the 
intermediate pressure C02 gas which is discharged 
from the intermediate pressure discharge port 21 , 
from intermediate pressure intake ports 20, 20-2. The 
high pressure compression intake compressing 
portion compresses the intermediate pressure C02 to 
be high pressure, and discharges the high pressure gas 
to a high pressure discharge port 22. Intermediate 
pressure C02 gas is replenished with C02 gas from 
an external refrigerant gas supply port 28 to make up for shortage of capacity by two state 
compression. 




* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 
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1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable gas compressor for refrigerating 
cycle equipments, such as a car air-conditioner which uses a carbon dioxide (C02) etc. as a 
refrigerant, an air conditioner, and heat pump. 
[0002] 

[Description of the Prior Art] In order to prevent contamination of earth environment, 
division, destruction of an ozone layer, and global warming in recent years, researches and 
developments of the refrigerating cycle equipment which uses a carbon dioxide with little 
[ far ] effect (C02) as a refrigerant from chlorofluocarbon are furthered as a refrigerant used 
for a car air-conditioner etc. 

[0003] As compared with the refrigerating cycle which uses conventional R-22, R-134a, etc. 
as a refrigerant in the refrigerating cycle which uses a carbon dioxide as a refrigerant, a 
pressure field is very high, and differential pressure is very large, although low voltage is 
served as to 3.5-4.0Pa, high pressure serves as 9.0-15MPa and just a compression ratio is 
small. The piston compressor is the most effective in order to realize big differential pressure 
efficiently generally, and the researches and developments about the piston compressor for 
carbon-dioxide refrigerants are prosperous in it. 

[0004] Research and development in the refrigerating cycle which used the two-step 
compressor is also done by making to reduce high pressure on the other hand, without 
spoiling refrigerating capacity into a key objective. 

[0005] The steamy compression equation refrigerating cycle of the two-step compression 
which used C02, ethylene, ethane, nitrogen oxide, etc. as the refrigerant is indicated by 
JP, 10-28841 1,A. The outline of this steamy compression equation refrigerating cycle is 
explained with reference to drawing 8 and drawing 9 . 

[0006] With a radiator 200, heat is radiated, the high-pressure refrigerant gas (A of drawing 
9 ) which the compressor 100 of two-step compression mold compressed the refrigerant gas, 
and compressed by the 2nd step of compression of this compressor 100 is cooled, and the 
refrigerant gas (B of drawing 9 ) which passed the radiator 200 is branched to two. A 
refrigerant is decompressed and injected with a decompression device 300, and a pressure 
falls, it serves as a vapor-liquid two phase (C of drawing 9 ), and while branching is led to 
one heat exchange path 400a of a condensator (heat exchanger) 400. The refrigerant of 
branched another side is led to heat exchange path 400b of another side of a condensator 400. 
[0007] When the liquid phase changes to a gaseous phase, endoergic [ of the refrigerant of 
the vapor-liquid two phase which passes heat exchange path 400a ] is carried out from the 
refrigerant which passes heat exchange path 400b of another side (D of drawing 9 ), and it is 
returned to on the way [ of the inhalation pressing operation of a compressor 100 ] (the 2nd 
step inhalation hole of a compressor 100). The part temperature falls (E of drawing 9 ), and 
heat exchange path 400b of another side is decompressed with another decompression device 
(expansion valve) 500 (F of drawing 9 ), carries out endoergic from the outside with the 
following evaporator (heat sink) 600 (G of drawing 9 ), and returns to the 1st step inhalation 
hole of a compressor 100 through an accumulator 700. 



[0008] A diaphragm of both the decompression devices 400,700 is controlled for branched 
allocation of a refrigerant and a branched flow rate, and this adjusts the refrigerating capacity 
of a cycle, and a coefficient of performance to a fitness value. 

[0009] In the 2nd step inhalation hole of the above-mentioned compressor 100, the refrigerant 
(H of drawing 9 ) compressed in the 1st step of a compressor 100 and the refrigerant which 
returns from heat exchange path 400a of a condensator 400 are mixed, and temperature 
becomes both midpoint (J of drawing 9 ). Generally, in the compression stroke of a 
compressor, temperature also rises with a pressure, the inclination in drawing 9 becomes so 
large that a compression start point (G, J) is in the left of drawing, the point (H, A) ending 
[ part compression ] moves to a left, and its temperature rise decreases. Since compression 
[ the 2nd step of] start point of a compressor 100 is J point with temperature lower than H 
points, the work of compression of a compressor 100 is small, a coefficient of performance 
improves, and the temperature rise of a compressor 100 is also suppressed. The amount of 
endoergic in an evaporator 600 becomes large with F-G. 

[0010] As a compressor 100 of the above-mentioned two-step compression mold, the scroll 
type compressor (refer to JP,63 -243481, A) which raised a cam-plate mold piston compressor 
(refer to JP,6 1-79947, A) and the seal engine performance is adopted. 

[001 1] The vane rotary mold other than the above-mentioned piston mold and a scroll type is 
known by the gas compressor. A vane rotary mold gas compressor has the description of 
simplicity [ structure ], small, and low cost compared with a piston mold. However, it is 
unsuitable for having to seal a vane rotary mold in the line contact section at the tip of a vane 
to the piston mold sealing compression space all over the periphery of a piston, and 
producing big differential pressure. 

[0012] When a vane rotary mold gas compressor is used for the refrigerating cycle which 
uses a carbon dioxide as a refrigerant and measures which the remarkable decline in 
volumetric efficiency by the gas leakage from compression space and the lack of seal is 
expected, and lessen leakage as much as possible are taken, power unrelated to compression 
will increase, or enlargement of a compressor and the increase of weight will be caused, and 
it becomes impossible to employ the description of vane rotary mold original efficiently. 
[0013] 

[Problem(s) to be Solved by the Invention] This invention offers conventionally the gas 
compressor which can realize high differential pressure with ordinary volumetric efficiency, 
solving an above-mentioned trouble and employing efficiently the easy structure of a vane 
rotary mold gas compressor, and the original description of being small. 
[0014] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, it 
sets to the gas compressor of this invention. The cylinder room of a cross-section non-round 
shape, and Rota which is constructed horizontally across the above-mentioned cylinder 
interior of a room free [ rotation ] with a rotor shaft, and approaches two or more minor-axis 
sections of a cylinder indoor peripheral surface with predetermined spacing, Two or more 
vanes pressed by attitude ease and the cylinder indoor peripheral surface in the vane slot 
formed in above-mentioned Rota, The discharge opening arranged the inhalation hole 
arranged near [ one ] the minor-axis section of two or more above-mentioned minor-axis 
sections, and near [ its / next ] the minor-axis section, It is formed between the cylinder room 
applied to a discharge opening from the above-mentioned inhalation hole, and Rota. It has 
two or more inhalation compression zones which pass while the compression space isolation 
generation is carried out [ compression space ] by Rota rotated in the cylinder interior of a 
room and the vane changes the volume. In the gas compressor which inhales a refrigerant gas 
from an inhalation hole, and compression space compresses and carries out the regurgitation 
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to a discharge opening in an inhalation compression zone The low voltage inhalation 
compression zone which two or more above-mentioned inhalation compression zones inhale 
a low-pressure refrigerant gas from a low voltage inhalation hole, compress into the 
refrigerant gas of intermediate pressure, and carries out the regurgitation to an intermediate 
pressure discharge opening, It has the high-pressure compression inhalation compression 
zone which inhales the refrigerant gas supplied from the refrigerant gas and the outside of the 
above-mentioned intermediate pressure from an intermediate pressure inhalation hole, 
compresses into a high-pressure refrigerant gas, and carries out the regurgitation to a high- 
pressure discharge opening. The refrigerant gas supplied is supplied to an intermediate 
pressure inhalation hole via external refrigerant gas supply opening from the above- 
mentioned outside. 

[001 5] It is not necessary to change the volume of the compression space which operates by 
the low voltage inhalation compression zone, and the compression space which operates by 
the high-pressure compression inhalation compression zone, and becomes the structure of an 
easy and small cylinder room as usual, Rota, and a vane by supplying the part whose volume 
of a refrigerant gas was compressed into intermediate pressure by the low voltage inhalation 
compression zone, and decreased with a refrigerant gas from the exterior to a high-pressure 
compression inhalation compression zone. Mutually, the cylinder room of the cross-section 
ellipse form of a symmetry form, then its configuration are manufactured from the former, 
and the dimension configuration of the inhalation compression zone of a pair may be the 
same as what is circulating, and more specifically tends to put a cylinder room in practical 
use. 

[0016] In this gas compressor, moreover, the refrigerant gas of the intermediate pressure 
breathed out to an intermediate pressure discharge opening The high-pressure refrigerant gas 
which is supplied to an intermediate pressure inhalation hole once it holds in an intermediate 
pressure regurgitation room, and is breathed out to a high-pressure discharge opening Once it 
holds in a high-pressure regurgitation room, it is sent to a delivery. An intermediate pressure 
oil reservoir room and a high-pressure oil reservoir room are established in the above- 
mentioned intermediate pressure regurgitation room and a high-pressure regurgitation room, 
respectively. If it is made for a back pressure room for the lubricating oil of the above- 
mentioned intermediate pressure oil reservoir room to press a vane while passing a low 
voltage inhalation compression zone to be supplied at a back pressure room for the 
lubricating oil of a high-pressure oil reservoir room to press a vane while passing a high- 
pressure compression inhalation compression zone The thrust to a cylinder room becomes 
strong moderately according to a compression pressure about a vane, and seal with 
compression space and the next compression space is improved by comparatively little power 
loss. 

[0017] in addition, in this invention, it has "two or more minor-axis sections" — "— the 
inhalation compression zone for those intermediate pressure is prepared between a low 
voltage inhalation compression zone and a high-pressure compression inhalation compression 
zone, or the refrigerant gas of the intermediate pressure from two low voltage inhalation 
compression zones and these two low voltage inhalation compression zones is doubled, and it 
is made to send to the cylinder room of cross-section un-circular" in this case to a high- 
pressure compression inhalation compression zone including the cylinder room of for 
example, the conclusion form 

[0018] Although the gas compressor of this invention is applicable also to the refrigerating 
cycle which carries out heat exchange of the refrigerant gas returned to the 2nd step of above- 
mentioned compression through a condensator 400, it does not necessarily need to let a 
condensator pass. 



[0019] 

[Embodiment of the Invention] The gestalt of implementation of this invention is hereafter 
explained with reference to drawing 1 - drawing 7 . 

[0020] The II-II line sectional view of drawing 1 and drawing 3 of drawing of longitudinal 
section in which drawing 1 shows the gestalt of 1 implementation of this invention, and 
drawing 2 are block diagrams in which the III-III line sectional view, drawing 4 , drawing 5 , 
and drawing 6 of drawing 1 show A **** Fig. of the rear side block of the gas compressor of 
drawing 1 , a frontside block, and a front head, and drawing 7 shows the two-step 
compression stroke of the gas compressor of drawing 1 , respectively. 
[0021 ] For a cylinder block and 2, as for a frontside block and 4, in drawing 1 , a rear side 
block and 3 are [ 1 / a front head and 5 ] casing. 

[0022] As a cylinder block 1 is closed by the rear side block 2 and the frontside block 3 and 
shows a both-ends side to drawing 2 , the cylinder room 6 of a cross-section ellipse form is 
mostly formed in the interior. The outside end face of the above-mentioned rear side block 2 
is closed by the above-mentioned casing 5, and the high-pressure regurgitation room 7 is 
formed between the rear side block 2 and casing 5. Moreover, the outside end face of the 
frontside block 3 is closed by the above-mentioned front head 4, and the intermediate 
pressure regurgitation room 8 is formed between the frontside block 3 and the front head 4. 
[0023] 9 is Rota, and this Rota 9 is constructed across horizontally free [ rotation ] in the 
above-mentioned cylinder room 6 with a rotor shaft 10, and is close to two or more minor- 
axis sections explained after the inner skin of the cylinder room 6 with predetermined spacing. 
The above-mentioned rotor shaft 10 is supported by the bearing 1 1 of the rear side block 2, 
and the bearing 12 of the frontside block 3, and a front-side is extended to the front head 4 
side, it engages with the electromagnetic clutch 13 with which the front head 4 was equipped, 
the rotational motion force of the engine of an automobile is transmitted through a belt 14, a 
pulley 15, and an electromagnetic clutch 13, and it rotates Rota 9 in the cylinder room 6. 
[0024] The detail of the [cylinder indoor section], next the cylinder room 6 interior is 
explained. 

[0025] As shown in drawing 2 , five vane slots 16 are formed in Rota 9 at the radial leaned a 
little from the Rota core. Attitude ease and the vane 17 which ****s to the inner skin of the 
cylinder room 6 are inserted in these vane slots 16 in Mizouchi. Moreover, the two minor- 
axis sections 6a and 6b of the inner skin of the cross-section **** elliptical cylinder room 6 
serve as a circular face of the Rota shaft center, and the outer-diameter section of Rota 9 is 
close with these minor-axis sections 6a and 6b and predetermined spacing. 
[0026] The back pressure room 18 is established in the pars basilaris ossis occipitalis of the 
above-mentioned vane slot 1 6, and according to the angular position in the cylinder room 6, 
suitable back pressure is added to this back pressure room 1 8 at it so that it may explain to a 
detail later. 

[0027] The inhalation holes 19 and 20, 19-2, and 20-2 are arranged near the above-mentioned 
minor-axis sections 6a and 6b and in the travelling direction in Rota 9 by both side blocks 2 
and 3 ( drawing 4 , R> drawing 5 5 reference). Moreover, discharge openings 21 and 22 are 
arranged in the opposite side of near the minor-axis sections 6a and 6b, the inhalation holes 
19 and 20, 19-2, and 20-2 by the cylinder block 1. and from the inhalation hole 19 near 
[ one ] minor-axis section 6a (or 6b), and 19-2 (20 or 20-2) Between the cylinder room 6 
applied to the discharge opening 22 (or 21) arranged near [ the / next ] minor-axis section 6b 
(or 6a), and Rota 9 Two or more inhalation compression zones 23 and 24 are formed, and 
while the compression space 25 isolation generation is carried out [ the compression space ] 
by Rota 9 rotated in the cylinder room 6 and 1 set of vanes 17 and 17 changes the volume to 
these inhalation compression zones 23 and 24, it passes. 



[0028] The passage of the refrigerant of this gas compression inside of a plane is explained 
referring to [the two-step compression process of the passage of a refrigerant, and a 
refrigerant], next drawing 7 . 

[0029] Drawing 1 , the inhalation opening 26 shown in drawing 3 , the delivery 27 shown in 
drawing 1 , and the external refrigerant gas supply opening 28 are carrying out opening to the 
gas compressor, and it connects with piping of a refrigeration system. For example, when 
using it for the refrigeration system shown in drawing 8 , the external refrigerant gas supply 
opening 28 is connected to piping which leads to heat exchange path 400a of a condensator 
400 again at piping which leads a delivery 27 to a radiator 200 at piping which leads the 
inhalation opening 26 to an accumulator 700, respectively. 

[0030] The inhalation opening 26 connected to the low-tension side of a refrigeration system 
is open for free passage to the above-mentioned inhalation hole 19 through the inhalation 
opening free passage way 29 and the free passage hole 31 of the frontside block 3, this 
inhalation hole 19 is the low voltage inhalation hole which inhales a low voltage refrigerant 
gas, and the inhalation compression zone 23 with the low voltage inhalation hole 19 has 
become in it with the low voltage inhalation compression zone which inhales and compresses 
a low voltage refrigerant gas. In addition, the low voltage inhalation hole 19-2 by the side of 
the rear side block 2 is also open for free passage with the cylinder block low voltage free 
passage way 33 penetrated to the cylinder block 1 with the low voltage inhalation hole 19 by 
the side of the frontside block 3. The delivery 27 connected to the high-tension side of a 
refrigeration system is open for free passage in the above-mentioned high-pressure 
regurgitation room 7. The external refrigerant gas supply opening 28 connected to the 
intermediate pressure side of a refrigeration system is open for free passage in the above- 
mentioned intermediate pressure regurgitation room 8. 

[003 1] The discharge opening 21 of the low voltage inhalation compression zone 23 is the 
intermediate pressure discharge opening which carries out the regurgitation of the refrigerant 
gas compressed into intermediate pressure, and is open for free passage in the above- 
mentioned intermediate pressure regurgitation room 8 through a discharge valve 30 and the 
free passage way 47. In addition, the above-mentioned discharge valve 30 is a well-known 
discharge valve conventionally which consists of a little thick valve guide which stops and 
backs up the valve seat formed on the outskirts of discharge opening 21 of a cylinder block 1, 
a lead valve, and the excessive knee of this lead valve. 

[0032] The inhalation hole 20 of another inhalation compression zone 24 is also open for free 
passage in the intermediate pressure regurgitation room 8, and the intermediate pressure 
inhalation hole with which this inhalation hole 20 inhales middle pressure refrigerant gas, and 
the inhalation compression zone 24 are the high-pressure compression inhalation 
compression zone which compresses a refrigerant gas into high pressure from intermediate 
pressure. 

[0033] In addition, the above-mentioned inhalation hole 19 of the frontside block 2, the 
above-mentioned inhalation hole 1 9-2 of the rear side block 2, and the intermediate pressure 
inhalation hole 20-2 serve as a hollow established in the end face which faces the cylinder 
room 6 of both side blocks 2 and 3, respectively, and it penetrates and they are opening the 
above-mentioned inhalation hole 20 of the frontside block 2 for free passage with the 
intermediate pressure regurgitation room 8. 

[0034] The intermediate pressure inhalation hole 20 by the side of the rear side block 2 is 
open for free passage with the cylinder block intermediate pressure free passage way 32 
penetrated to the cylinder block 1 with the intermediate pressure inhalation hole 20 by the 
side of the frontside block 3. 

[0035] The high-pressure discharge opening 22 of the high-pressure compression inhalation 



compression zone 24 is open for free passage with the high-pressure regurgitation room 7 
through a discharge valve 34 (refer to drawing 2 ), the high-pressure refrigerant paths 44, 45, 
and 46 (refer to drawing 4 ), and an oil separator 35 (refer to drawing 1 ). In addition, the 
above-mentioned discharge valve 34 is a well-known discharge valve conventionally which 
consists of a little thick valve guide which stops and backs up the valve seat formed on the 
outskirts of discharge opening 22 of a cylinder block 1 like the discharge valve 30, a lead 
valve, and the excessive knee of this lead valve. 

[0036] Refrigerant inhalation / compression actuation of a gas compressor is as follows. 
[0037] By rotation of Rota 9 of a gas compressor, the compression space 25 located in the 
low voltage inhalation compression zone 23 is followed on rotation of Rota 9, and they are 
the low voltage inhalation hole 19 and C02 of 19-2 to about 3.5 MPa(s) at a volume 
increasing process. A refrigerant gas is inhaled, this is compressed into intermediate pressure 
in a volume decrease process, and it sends into the intermediate pressure regurgitation room 8 
through a discharge valve 30 from the intermediate pressure discharge opening 21 . The 
refrigerant of intermediate pressure is sent into this intermediate pressure regurgitation room 
8 from the external refrigerant feed hopper 28, and when compressing into 10MPa(s) from 
3.5MPa, it is controlled by the decompression device of a refrigeration system so that 
intermediate pressure is mostly set to that middle 6.5-7MPa. 
[0038] In the meantime, in the compression space 25 located in the high-pressure 
compression inhalation compression zone 24, the refrigerant gas of about 6.5 MPa(s) of the 
intermediate pressure regurgitation room 8 is inhaled from the intermediate pressure 
inhalation hole 20 and 20-2 by the volume increasing process, this is compressed into the 
high pressure of about 10 MPa(s) in a volume decrease process, and it sends into the high- 
pressure regurgitation room 7 through a discharge valve 34 and an oil separator 35 from the 
high-pressure discharge opening 22. The high-pressure refrigerant of about 10 MPa(s) of the 
high-pressure regurgitation room 7 is sent out from a delivery 27 outside. 
[0039] Thus, compression of high differential pressure, such as 3.5MPa to- 10MPa(s), is 
realizable with two steps of compression, the lst-step compression of the low voltage 
inhalation compression zone 23 and compression of the 2nd step of the high-pressure 
compression inhalation compression zone 24. An intermediate pressure is automatically 
adjusted by the flow rate of the refrigerant gas which flows from the external refrigerant gas 
supply opening 28, and the volume of the compression space of the 1st step and the 2nd step 
can be made the same. 

[0040] A vane 17 is pressed by the cylinder indoor peripheral surface in the [back pressure 
and lubrication] above-mentioned gas compressor. In addition to the centrifugal force by 
rotation of the vane itself, this thrust is based on the back pressure which joins the back 
pressure room 18. As for this back pressure, in the low voltage inhalation compression zone 
23, considering as mist or low voltage is more desirable than the high-pressure compression 
inhalation compression zone 24. Because, although the seal of a vane and a cylinder room 
will become good in the low voltage inhalation compression zone 23 if not much high back 
pressure is applied to the pressure to compress overcoming a pressure of this level, and 
pressing a vane 17 to a cylinder indoor peripheral surface like 6.5MPa(s) It is because back 
pressure higher [ the pressure compressed by the high-pressure compression inhalation 
compression zone 24 to power loss becoming large too much is as high as / like 10MPa(s) /, 
and ] in order to overcome this high pressure and to press a vane 17 to a cylinder indoor 
peripheral surface is required. 

[0041] So, in this invention, the high-pressure oil reservoir room 37 is established in the pars 
basilaris ossis occipitalis of the intermediate pressure regurgitation room 8 at the pars 
basilaris ossis occipitalis of the intermediate pressure oil reservoir room 36 and the high- 



pressure regurgitation room 7. The back pressure room 1 8 for the lubricating oil of the high- 
pressure oil reservoir room 37 to press the vane 17 while passing the high-pressure 
compression inhalation compression zone 24 is supplied at the back pressure room 1 8 for the 
lubricating oil of the intermediate pressure oil reservoir room 36 to press the vane 17 while 
passing the low voltage inhalation compression zone 23. 

[0042] That is, the lubricating oil of the intermediate pressure oil reservoir room 36 carries 
out the lubrication of the bearing, it is further decompressed with the front diaphragm hole 39, 
is sent [ it is sent to bearing 12 from the front oil gallery 38, and ] to the middle back pressure 
oil supply crevice 40 of both side blocks 2 and 3, and is supplied to the back pressure room 
1 8 under low voltage inhalation compression zone 23 passage which touches this middle 
back pressure oil supply crevice 40. On the other hand, the lubricating oil of the high- 
pressure oil reservoir room 37 carries out the lubrication of the bearing, it is further 
decompressed with the rear diaphragm hole 42, is sent [ it is sent to bearing 1 1 from the rear 
oil gallery 41, and ] to the high back pressure oil supply crevice 43 of both side blocks 2 and 
3, and is supplied to the back pressure room 18 under high-pressure compression inhalation 
compression zone 24 passage which touches this middle back pressure oil supply crevice 43. 
In addition, the supply way of the middle back pressure oil to the middle back pressure oil 
supply crevice 40 of the rear side block 2 and the supply way of the high back pressure oil to 
the high back pressure oil supply crevice 43 of the frontside block 3 omit illustration. 
[0043] The pressure of the middle back pressure oil supply crevice 40 is lower than the 
pressure of the high back pressure oil supply crevice 43, the back pressure to which the vane 
while passing the low voltage inhalation compression zone 23, and the vane while passing the 
high-pressure compression inhalation compression zone 24 suited each is applied, and the 
seal of a good vane and a cylinder room is secured without excessive power loss. 
[0044] In addition, the lubricating oil which begins to leak from the back pressure room 17 is 
used also for the lubrication of the sliding surface of Rota 9 and a vane 17, and the sliding 
surface of a vane 17 and the cylinder room 6. Moreover, the lubricating oil of the 
intermediate pressure oil reservoir room 36 and the high-pressure oil reservoir room 37 is 
sent also to Rota 9 and the slide contact side of a vane 17 and both side blocks 2 and 3 
through the path of an illustration abbreviation, and is used also for the lubrication. It is 
separated from a refrigerant by the above-mentioned oil separator 35, and a lubricating oil is 
returned to the high-pressure oil reservoir room 37. Recovery of the lubricating oil to the 
intermediate pressure oil reservoir room 36 is based on separation recovery from the 
refrigerant once held in the intermediate pressure regurgitation room 8. 
[0045] 

[Effect of the Invention] As explained to the detail above, the gas compressor of this 
invention While two or more compression space of the equal volume carries out sequential 
passage of a low voltage inhalation compression zone and the high-pressure compression 
inhalation compression zone mutually, in a low voltage inhalation compression zone A low- 
pressure refrigerant gas is inhaled from a low voltage inhalation hole, and it compresses into 
the refrigerant gas of intermediate pressure. To an intermediate pressure discharge opening in 
discharge and a high-pressure compression inhalation compression zone Since the refrigerant 
gas for a supplement supplied from the above-mentioned refrigerant gas and the above- 
mentioned outside of intermediate pressure is inhaled from an intermediate pressure 
inhalation hole, it compresses into a high-pressure refrigerant gas and it was made to carry 
out the regurgitation to a high-pressure discharge opening The same Rota as the vane rotary 
mold gas compressor using the conventional refrigerants, such as chlorofluocarbon, the vane, 
and the cylinder could be used, and it could be easy, and could consider as low cost and a 
small gas compressor, and the gas compressor of the high differential pressure which used a 



carbon dioxide, ethylene, ethane, nitrogen oxide, etc. as the refrigerant has been realized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The cylinder room of a cross-section non-round shape, and Rota which is 
constructed horizontally across the above-mentioned cylinder interior of a room free 
[ rotation ] with a rotor shaft, and approaches two or more minor-axis sections of a cylinder 
indoor peripheral surface with predetermined spacing, Two or more vanes pressed by attitude 
ease and the cylinder indoor peripheral surface in the vane slot formed in above-mentioned 
Rota, The discharge opening arranged the inhalation hole arranged near [ one ] the minor-axis 
section of two or more above-mentioned minor-axis sections, and near [ its / next ] the minor- 
axis section, It is formed between the cylinder room applied to a discharge opening from the 
above-mentioned inhalation hole, and Rota. It has two or more inhalation compression zones 
which pass while the compression space isolation generation is carried out [ compression 
space ] by Rota rotated in the cylinder interior of a room and the vane changes the volume. In 
the gas compressor which inhales a refrigerant gas from an inhalation hole, and compression 
space compresses and carries out the regurgitation to a discharge opening in an inhalation 
compression zone The low voltage inhalation compression zone which two or more above- 
mentioned inhalation compression zones inhale a low-pressure refrigerant gas from a low 
voltage inhalation hole, compress into the refrigerant gas of intermediate pressure, and carries 
out the regurgitation to an intermediate pressure discharge opening, It has the high-pressure 
compression inhalation compression zone which inhales the refrigerant gas supplied from the 
refrigerant gas and the outside of the above-mentioned intermediate pressure from an 
intermediate pressure inhalation hole, compresses into a high-pressure refrigerant gas, and 
carries out the regurgitation to a high-pressure discharge opening. It is the gas compressor 
characterized by supplying the refrigerant gas supplied to an intermediate pressure inhalation 
hole via external refrigerant gas supply opening from the above-mentioned outside. 
[Claim 2] The refrigerant gas of the intermediate pressure breathed out to an intermediate 
pressure discharge opening The high-pressure refrigerant gas which is supplied to an 
intermediate pressure inhalation hole once it holds in an intermediate pressure regurgitation 
room, and is breathed out to a high-pressure discharge opening Once it holds in a high- 
pressure regurgitation room, it is sent to a delivery. An intermediate pressure oil reservoir 
room and a high-pressure oil reservoir room are established in the above-mentioned 
intermediate pressure regurgitation room and a high-pressure regurgitation room, respectively. 
The gas compressor according to claim 1 characterized by supplying a back pressure room 
for the lubricating oil of the above-mentioned intermediate pressure oil reservoir room 



pressing a vane while passing a low voltage inhalation compression zone at a back pressure 
room for the lubricating oil of a high-pressure oil reservoir room pressing a vane while 
passing a high-pressure compression inhalation compression zone. 

[Claim 3] The gas compressor according to claim 1 whose cross-section non-round shape is 
an ellipse form. 
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[Brief Description of the Drawings] 

[Drawing 1 1 Drawing of longitudinal section showing the gestalt of 1 implementation of this 
invention. 

[Drawing 21 The II- II line sectional view of drawing 1 . 
[Drawing 31 The III-III line sectional view of drawing 1 . 
[Drawing 41 A **** Fig. of a rear side block of drawing 1 . 
[Drawing 51 A **** Fig. of a frontside block of drawing 1 . 
[Drawing 61 A **** Fig. of the front head of drawing 1 . 

[Drawing 7] The explanatory view of the steamy compression equation refrigerating cycle of 
the method which returns a refrigerant to a two-step pressing operation. 
[Drawing 81 The block diagram showing the two-step compression stroke of the gas 
compressor of drawing 1 . 

[Drawing 9] The Mollier chart of the steamy compression equation refrigerating cycle of 
drawing 6 . 

[Description of Notations] 

6 Cylinder Room 

6a Minor-axis section 
6b Minor-axis section 

7 High-Pressure Regurgitation Room 

8 Intermediate Pressure Regurgitation Room 

9 Rota 

10 Rotor Shaft 

16 Vane Slot 

17 Vane 

1 8 Back Pressure Room 

19 Low Voltage Inhalation Hole 

19- 2 Low Voltage Inhalation Hole 

20 Intermediate Pressure Inhalation Hole 

20- 2 Intermediate Pressure Inhalation Hole 



21 Intermediate Pressure Discharge Opening 

22 High-Pressure Discharge Opening 

23 Low Voltage Inhalation Compression Zone 

24 High-Pressure Compression Inhalation Compression Zone 

25 Compression Space 

26 Inhalation Opening 

27 Delivery 

28 External Refrigerant Gas Supply Opening 

36 Intermediate Pressure Oil Reservoir Room 

37 High-Pressure Oil Reservoir Room 
100 Compressor 

200 Radiator 
400 Condensator 
600 Evaporator 
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